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£cj-. ole^tr ^ ^*r, ^22] ^eHM^M^l ^ifll- ^o> 
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<9> o]£- ^ H^-SRr ?1H^L^ Z}-^ ?]] 

^ a o^°l II °l-fHr ^^liS.^ *HM1# AV-g-S}^, #3)^ ^ 

<10> £ i^- 7]]ol^SAi ixHr^m ^l~g-*Rr o)^ ^^1^1 «Jofl§ 2.^^SL3, £^RV 

<11> £ l-g- ^<5}^, ^# ^1-^ 711^(11), oflicJE.(12) ^ ^1 3]^ o]Ei( 13)1- 

^*Hr S^^l(lO)^, °1 *}^- £ ^1(10)1- U-g-SRr ^ol^(ll)* ^wl 

°1» €#1*H ^°14. =1^3. ^-7} S^^l(lO)^)- ^7]^ ^ 

* ^ ?}} 4:^(12) ^ ol] 2r .^.^(l2')^ r = ^ ofl^JELS^Ei °1#SH ^ 
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<^ ^-f^^. #7) ^ 2.^1(21)^ 3^3. ^-£^7] ^ 

^7]^ J§-3_ f>}±r ^ #*K^*r 5}^) (24, 24')^r ?fl4i= ^ ^^ofl 

^ ?I1^JE.^ ^ ^=^(23, 23' HI *IM^ (22) #£.3. ^ Qo] ^#5]£ 

<14> Aj-^*> ti>S>l- ^ J£ 1^ ?J £ 2&\ E|# °l£r #3*1 ^Ha^, 

*l^*> (13, 13') ^ (24, 24')Sl ^-gr^-i: ^#^1^1 *f| TlM^ (11, 22) 

2.^1 do, 2D-8- ^ji <^7H &m<$\-$r ^<g^r 41-, 14 <a-^# 7>«H A o V ^ *M 

^ 7i-^>5] ^-§-4 ^ ^oi^ 7 >^>s] <a^M3 #^13 n-g- 

<15> ^-7)oflAi a}^ ^-O], ^^flofl^. ^>gofl ^<9*>7l nfl-g-°fl t3] ^ o] ^-O- o_ 7 } 

■%-*m *}&*}^ ^ 2.^1*4- ^*}7\ 

rf. at!-, 31*13 ^ °jr€^°i -s^i^h sa^-. 

<16> oJb^ £-^^g- «fl^^>7l ^igfg ^l* ^4doiq. O.^. T^^M^ 

^TlM-, #^0)1 iSf^H ^^^-i: ^SS. ^^^1 ^ ^o>£)^ 

cf(ol^- s.^ 5, 972, 539:51, ^ ^15,279,910, *1^ ^ *f|5, 972,539^, *1^ 

^ *\}5, 437,9422. ^ ^ *fl5, 340,368). ZLeJi-j-, #71 « 0 ^€-* ^3-2.3. 3 

28-7 

I 


1020000034505 2000/11/1 

<19> 7l#^ o]^ 7 ] Jfl*H l^H^r, ?fl^=S+ °fl^i=, °1 7fl^JE=£f 

<20> S)-^ 1^1 tiV^^Sf S)-^ 2^1 ti>^-^^^- 5}-^ 3^ tiV^-^# 
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<29> ^7) ^ ^^^13- 3l*fl^€- ifl#*KiL 5^ ^1^1- ^wl*}ui slf- 2*1-31*1 

ofl 3*>ol ^^tf. 

<30> ^aflA^, ^^l^^.S.A-1 ^ 7 ]^6\] VC\-S. 6fl^l-3 ^Sfl^ tflA], *S ^-Bfl^ # 

*fl*i-a- ^f-g-*> n ^sm &Urm, °i *n ^-7i ^n^, 5}-^ 13 

33- s}-^ 23 tij-^.ci-33- gj.sj.Ai 33 ti>^-^3» i^Rr e^#s1^» sl-§-<*3- 7] a) 

» ^ S^^]7> #<H ^ol^tflo]! ^oJ^JL, 7-JtiJ^^-7l-g-nm ^3. 
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<43> , 3^-*H isj ul-^-^sq- 2$) ti}^-^r^s|- S)-^ 3^1 uV^^-I- 

<44> o]o]x\ , ^-7] Ei#&M<4 ^Wl^-g-ufl*- f-fj-^ -g-^6fl 3 -g-nfl-I- ^-7} 

«H o] ufl E ^s]^o] ^2)-, Blf-«g:4 O-71-g-nfl^ ^*]±= 1:1 

1-5091 «>^^m. ^ 5l#<§34- -fM-g-nflofl CH*V E^BH^ ^-71 

^« S4*"R=- Tj-fofl^ o]£- ^££7> ^V^Sr ^l^o] fljL, ^-7] igifl pjnl-ol 
-fofl^ ^ #3)3 ^«()6!J ^>Cf. 
<45> ZL ^1, ^"71 ^3)-#-g- ^ 7} ^H^i^l ^og^. , 

^Ul^-g-nflnKg- *jJ^B} ^7\^. ZL ^ , &<#r%2>\ ^sfl^o] go^tf. 
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^ ^-^Ml^T 3#°1 #S}<*| ^Sflojl -Ol ^ 7] . ^3} £ &^Qo) Olj7, ^-71 ^ Pln> 

°A 7}M #-g-#°l X\i5}S\o] ^t\-. 

<48> ZL^Jl, oj^Tfl ^€ 7>iH^ll- -f-7>*ltf . o] nfl ^ufl^.^ aflS 

^ N,N-(l,4-3*H^5ffl)Hl^^lolulS. ^ *H*-^l=h <^7l<Hl^i 7}M*l}% ^^#^1 ^-7>S> 

<50> ZL , #71 ^ ^n\A 5U*r Tflol^iflol] ^<ytb 60 tfl*l 

2001C 7>i2 ^M^^-S.*? 7>IH^ ^ #Eflo) ^gfloflol £o^t)-. o^H^ 

^^£7> 60 °C v}vyo] ^-fdj)^ 7\5Z ^ tiV-g-^ «hg-^°l ^Sl-SlJI, ^ifl 
^^£7]- 200 °C» S^Wb 7^-f ofl^ ^«fl°flo] «>^^1 

(DEC) ^ ^iH-lH^l^ 1^3 ^a.t)lolE^l -g-nflfl- AH^tK 
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€ *Kf^l 5]#^^r 

<52> ol^> ; AV#tV #^°J?-§- 2^>^]^ ^^}7}S. 

<53> ^ lh#^, ^*fl f 5.31*11 ^ 3Ef-*Rr ^ S^l-i- o) 
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<54> %#^^r ^-T^jxr LiCo0 2 3* ^ ^l-, °fl^ 

<^7H]^ £^^1^ ^ %#;g(ofl: LiCo0 2 ) 100^^# 7l^o.S. *H 1 

<55> #7l ^^M|3.fe ^ ^ iSl-f^eM H-§!4ffiiiSl 31 i2#&M(VdF/HFP 3. 
ZL ^-§-oj Aj-g-sM, n 100^^» 7}^SLS. *H 5 Lfl ^1 30 
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<57> #71 ^ S^-i-oim ^<Hl Li 2 C0 3 * ^-7]-^7l£ ^4. ^-ol 

Li 2 C0 3 # #*l£l ^ SL3. 71)^^4. 

<58> ^3 ^^H^Hr Jf-^ ^I^-S]^^ ^0_M-, ^oflA^ ^^\*}7) 

7} -g-ol^T- #5Hli3l ^^EflolB}, #e]S^^l ^S^M^l- A>-g-^4. 

<59> ttfsf ?fli= ^i^-^ °fl^= 3L-^& ^l^efl^M* 

tf^l-Ji, °1» ^^s. yj-Ai o. s € ^ 3^31(51 1)» ^#7i M- «H 

^ ^2:^1 ^ 2: MCE 2)# °H^1, °] ^ 2: MS ^o]io>o]i ^t}. 

^7] ?flol^S. ^^W. ^ TgJ^ ^a]^ O-71-g-nflofl -g- 

°1 *ti f^^rSir °H ^ ^o] 60 200^5. -fM^-. 

<6i> #7] av-g. ^Sfl^ol ^ #Hfl S ^s^t}. o]$\. Qo) ^<^o] ^^S. €^fl 
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<63> ^Al<m 1 

<64> <>M^ 600m^^] #5lti]^^=-o.e}-olj= i 5g -g- « 7 }5H 2^1 

-g-^^>^4. °1 LiCo0 2 470g4 ^M-Sj I5g^- ^7ft 4^-, 5^1 ^> 

<65> aj. 7 ] S^l-^r 320/ffli ^ rt-B] IrSflc]^ A>-g-^-a} ^^7> 147/zm 

olJl 4.9cm^l IH^]^ -S^ ^ ^fl^E. ^^-g- ^#^4. 

<66> °flt:EL cf^- 2f^o)] o)-^ ^ S*}^ 4. 

<6?> 600M<^1 l-elai^el^H-^Bl-oi^ 50g^- ^-7>§1-^ 2*\ ^ 

-§-^534. °1 ^W^l *flsn£-4 0 "WMCF) 449g4 6 fli^- ^3l*)H ^ # 
^av^ o. ^Al ? ]7l W lg* ^7}i£ c]~g-, o]^. 5^m^^l -StJ-SH 

<68> ^-71 ^±JE. 420^ ^ co-e^ ^-eflo]^ A>-g-s><^ ^*)]7]- 178^1 

<69> o]5f Tf^S, ^3]eflo|ml-^ #bH €314*1 ^oTB>(Asahi^»# ^-g-^-^ji, o] 

<70> 7]]^= ^^"^4 ofli^c ^q-^-AHoll l-e]oll^^l ^]3E)e]]olB}l; 7 fl 4 & tf-g- 
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<7i> ^g, SJ-*H 12] tiV^-^^C^^^l -%a>o]c.)-^*(-^i 2 2] aV^-^(n^- 2*1 Jl R£ 

nfl!7l<y)-i^Hi 32] aV^^CM #B]*l^i <H]EflH) tg-o- Ei#el^(Daiso^»(^^ 
$^>^: l^O 6 , 121 «>^^:^-*)-^ 22] i^^:^^ 32] «V^-^^ -§- 

tilfe 80:18:201^1, -^-el^ol^S^ -70 °C^) lg* lOOmWl -8-«fl^r 4^-, <^7H 

1M LiPFg EC/PC(EC2]- PC2] ^^f^l^r i:i<g) -g-an 30g ^. *7}is}d\ £^-£4. # 7 1 
^^-#^1 o>Afl^. 50m£# c-l ^7>*H s]^8>^cl-. <a<H^l 20mfl» #7l 4^°ll of- 

ei- <£o)# ^ofl ^<$*}5L uh, ^s^Hl*! <M^* ft^]^4. °T < *H , 

<72> ^ aHI 2 

<73> s^-Al 1^1 ti>^-^:-?l(oll^^l ^-A>ol^)-2|-eVAl 221 T&^-T&fl (n^r 2°]JL R^. x^^y] 

a})-^^ 32) ^^(^i #eMli ofltfls) ^-o. E-ll-sl^CDaiso^)^ oMI€-4 1M 
LiPF 6 EC/PCCEC4 PC2] ^^f^l^ i:i<y) -g-^2] ^ 4^°1H, im LiPF 6 EC/PCCEC 
4 PC ^1 £1HM ti lfe- i:i oj) -g-oj} cflA] im LiPF 6 EC/PC :VC(EC2f PC4 VC2} ^^2)til 
^ 4:4:2<y) -g-^* *)}2\*}JL^, 14 4^°fl 4*3" 

s]# 2^^1« 
<74> 43 Aloft 3 

<75> ^Sfl^H JZ^ofl ttj-el- ^ S£]^ *H4*}jIfe-, ^X)6\] 14 -g-Oj^ «J- 

«H] ^4 ^a]^ s]f- 2^^1» ^^.o^ 
<76> 121 ^^Hl 1 ^ ^-A>ol = )-5j-^ 221 ^#2] ( n £- 2°1 Jl R£r ^1^7j 
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1>40 6 , s}-*M 1^ tij-^-^r^rs}-^ 2^ ^i&fl :s*-*H 3^ u}^-^^ -g-tilfe 
80:18:2^1ZL, -fl-el^l^fe -70^^) 3g# 1M LiPF 6 EC/DECCEC^ DEC^ 
3:7^) -g-<3 97g«11 ^-7HH b^H-^t^^. -g-*fl*>^t).. ^v 7 ] N,N-(l f 4-^^^l)«l 
^^-eflo]nl= 0.3g^}- AIBN 0.06g* ^-7>sr>^cf. ^l^Tll <£<H^! ^tJ"#^- n}- 
sj- ^c^^i ^ofl ^o^j-o^. ol^i, 80°C°1H l^m^-tt *£^^ # 

<77> ^ AHI 4 

<78> AIBN tflA] ^S^3E|^-A>ol^^. A]~§-3r>3l, ^^lifl ^^-o] 80°C°1H 3^1^>-^^> =L 

<79> ^X|ofl 5 

<80> AIBN tfl^i ^^-^5]^-A>oljB(dicuniylperoxide)S A]-^-^>j7 ( 170°C°fl 

^ lo^g-^ ^.g- ^^^>j7^ ( ^ahi 334 ^<y*v y o v, ?Hl ^1*H 3 

<8i> -*3_X|ofl 6 

30^ ^^(M ^eM^i oflefls) ^ E^e)^(Daiso^l-)^ 1M LiPF 6 
EC/DEC (EC^f DEC^I ^^M^ 3:7^) -§-<^ ^ :a}-;g<HH, im LiPF 6 EC/DEC(EC2}- 
DEC^I ^-^a]^. 3:7^) -g-dj cflA] im L iPF 6 EC:DEC:VC(EC^ DEC^- VC^l ^^^ta] 
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^ 3:6:1^)) -g-^-ir ^l^^Jl^, ^}<^) 3^ -g-^ 4ef 
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3%)-i: 1.15M LiPF 6 EC/PC/DEC (EC^f PC^ DEC^) ^tHMl H l^- 41:10:49^) -g-^ 19.4g°ll 
^-7HH B^sH^- -g-^*>5|cf. #71 ^#<H) N, N-(l, 4-3^1 ^?ffl)H]>i^ol 0.06g 
3f AIBN 0.08g* ¥-7}-$; o)Wr wv^o>oi]^ 12^1^0]- ^^>^rf. o]^^ 

^ol^l ^-g- 5g ^- #7l 4^ s^Ml *L*W ^r^*}^. 80°C^1 

^ l^m 20^<?> 7>iE^ ^^BflSl ^Sfl^-i: °1<H>*1, ^"71 

^ H-g-^-ilS.*) em 2^^1» ^H^VSt^. 
<85> ^aHI 8 

<86> l$] tiV^-^-«)(oll^^l ^-A}ol = )-sl-^Al 251 ^^-^(n^- 2^1 JH R£- ^^7] 

©J)-^*^ 3^1 #21*1 ^ <M=.) ^-B- Bl#Blnl(Daiso^»^- 1.15MLiPF 6 

EC/PC/DECCEC^l- PC^ DEC^l ^tH^wl^- 41:10:49*?] )£| ^^WtH*! 1M LiPF 6 
EC/PC/DEC (EC^ PCQ DEC^l ^^Hf^l^- 41:10:49*3) -g-^ tflA] 1M L iPF 6 
EC:PC:DEC:VC(EC2l- PC^ DECS}- VC^ ^^-^ul^ 2:2:3:2^) -g-^^r ^l-g-tb 33* *H3 
€*H1 7^ 3f^6)l nfe}- -gAl«H eifl- 2*1^*1 » ^*>S!l^-. 
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<87> tiling 

<88> ^«fl«jo.S.^, 1.15M 1M LiPF 6 EC:DMC:DEC(3:3:4) -8-^(UBE^V)-i- *D 

<89> ^-71 41 *H i-6 ^ «lja«fl<fl s|# 2*>*1*W 

#2i^-g- s S7>*>5a^. <^7HH 31*13 80t:<M 4^<& MJ-ai^ ^ 

-^^Wb 3# ^ asm. *l*r 1-8^ El# 2S>^lfe *|#<a] 

# ^>-g-^ tiliaofl^ ^-f<4 WliHsrH ^#313 3l*fl^ A>-g-j0 5. *m°J\o] <2)lf3. if 

ofl 2, 6 ^ 8)*r ^ iL^ ^-i: ^ 9X^. 

<92> ^ofl ttj-sig, ^«i)^o1| o}^. M^Hr 3LZ\-*\SL3. <qz\}f>}31 ^^o] 2) 

^-S. Y#€ &<H*1 413^ ^ ^<5># *i<?h 

€• 71 # £-o)ol ^-o} ^ o. o]S.^-B\ X%°£$; ^ 5 
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^ Ej- £*\<$7} 7}^}^ o)iftig %°]t±. M. ^1^*V 7^ iL 
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1] 

, °) n^^-Q °fl^^ *M°fl 7fl 71] 5]^ ^l^eflolBl-l- 3E#Sfe # 

^7} ^ ^#*>JI Si^r ^H^l" ^1^31 ^^r Si* 2*>*1*1 

<S}-«j-^ 1> 

— (CH^CH^O) — 

<3^-*M 2> 

— (CH 2 CHO) — 

CH 2 
I 

0(CH 2 CH 2 0)oR 

<SJ-*H 3> 

— (CH 2 CHO) — 

CH 2 OCH 2 CH=CH 2 

#7]*]^, n^r 1 ^fl*l 12^ ^oIjl, R^r 1 *fl*l 12^ <£^7l ojuf. 
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l^^r 2] 

^ll^l &<>H, ^"71 1S1 ^^rflSl ^-^ol E]#&H 1## 7l^A^ 

<*| 0.1 ifl^l 0.5#%o]Ji, 2^ ti>^-^^ ^-^=01 bH-bH i#-g- 7|fo £ 

0.1 ifl*l 0.7#%c»l Jl, 3}-«M 3^ tUM b]#bH M-i- 71 f£ S ^ 

0.01 ifl*l 0.8#%°1 -^K 1 2*1-31*]. 

3] 

allllMl 5a°H, A o v 7l Ei#e]^o] -a^-^^oi 10,000 ifl*| 2,000,000*1 
4] 

«1 l:l tfl^l 1:50*1 ^ E)# 2*>3l*l . 

[3^8" 5] 

5tZ°H , ^"71 &)#<9°1 jff^^A} B]^-(LiC10 4 ), ^Irsj-g-^]- el#(LiBF 4 ), 
^-IrS)-^^ B]#(LiPF 6 ), ^Ir^-^m^^ ^#(LiCF 3 S0 3 ) ^ 3* «l:£MBl«kSL3. 
°ll^:#5£^^lH.(LiN(CF3S02)2)^- ^^^^l ^ °l>5Mai, 

^"71 -a-7l-g-nfl7> 7mvnolH( PC ) ( ofl^^ ^l41olE(EC), t] ifl ^ ^> J± vfl 

olS(DMC), "fllHli ?K»iUiHH(MEC) ^ ^ °1] II °1 S.(DEC) ^ ^iH-lH^ 
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63 

73 

7Vii^m^ 7>je ^ a}-!- ^^#3^, elf-<^^ ^l-g-ufl-i- ift}<^ ^ 7}- 

^7] ^ «^ 9X1= ^l^Jl Slfe eii- 

2^>^^1 . 
<5jJ-«H 1> 

— (CH 2 CIfeO) — 

<5).«).a1 2 > 

— (CHfeCHO) — 

CH 2 
I 

0(CH 2 CH 2 0)nR 

<3J-«H 3> 
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— (CH 2 CHO) — 

CH 2 OCH 2 CH=CH 2 

A oM^#, 1 tfl^l 12^1 R-cr 1 ifl*l 12^1 <£z37Ht}. 

[^^J- 8] 

^SLS. elf- 2*}*1*1. 
9] 

2*}*i*l . 

103 

*ti7^1 91°!*], ^-71 7>51^7l- N,N-( 1,4- 2)1^3! )Hli^^o]pl = o] ^.g- £^io s 
113 

IS] ^u^<2f, 2^ S)-^ 3^ ti>^^# if^Kr 
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121 

*fl7lH &<H>H , A oM 7>JE ^£7f 60 vfl*] 200°C<?1 ^ ^-^^-^ Sj-fe- 

2*>3l*] . 

133 

^7^] fl<>H, #7l 1^ ^#5^ 1** 7l$o_3. 

^ 0.1 vfl*l 0.5^-%o]jl, SJ-«HJ 22] f-^ol ^l-eH 71^^.5. «H 

0.1 1-11*1 0.7#%°]:a, 2}-*}-^ 3^1 ti}^^ £| f-^ol &|l-sl^ 1^-i- 7l§o.S *H 
0.01 i4)*l 0.8#%<?1 ^ *V^r 2^>^xl. 

[^t 1 ^ 14] 

*fl7*J-ofl #7) b|#bHS1 f^^^^ol io,000 vfl*] 2,000,000-?! 

15] 

ol l:l tfl^l 1:50^1 ^ ^-^°-S- Sf-fe- slfl- 2*}^1 . 
l^^-ty 16] 

^117^1 5&°H, -*7l Blf-^o] 3f<«^A> E|f-(LiC10 4 ), ^^"g-a: e1#(LiBF 4 ), 
^.^^oiAV ^l-(LiPF 6 ), ^-I-^hJ-^a]; 5H-(LiCF 3 S0 3 ) ^ al^Msll-^S 

^7i -B-7]-g-nii7> ssi?! n^fl o i^(PC), ^in^i n^i°i^(EC), ch^km 
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oI^cdmc), ofllHli 7hSLi41°lm(MEC) ^ ^Hl f^K^lM M. (DEC) ^ o]e 

[3^8- 171 
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[£. 2] 



23' 
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